


RESULTS AND DISCUSSION

Recently, heterosis used for production of large yield through

increasing both of quantity and quality. Therefore, heterosis in F,

generations must be determined. Also the classification of the parents

acheived according to their ability to produce valuable hybrids.

Accordingly, the present investigation was carried to study
heterosis, combining ability and correlations of some parental wheat
varieties/lines,. from different locations, by means of diallel cross

analysis.

The results obtained were classified into three parts: i.e heterosis,

combining ability and association analysis.

1. Heterosis:
Results concerning analysis of variances found in Table (5)

showed differences among the studied genotypes in all characters.

Parents mean squares of all characters were highly significant

showing the differences between the parental lines.

The mean performance of the six parents are found in Table (6).
Pavon was the best one of the tested parent$ in earliness and gave the
second highest value of spike length. However it shawed the lowest
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values for plant height, number of tillers per plant, number of spikes
per plant and number of kernels per spike. Giza 157 gave the highest
value in number of spikelets per spike. Hatry expressed its superiority
in plant height, although it exhibited the lowest value in 1000-kernel
weight per plant. Floranae shawed the highest value for number of
tillers per plant. However it gave the lowest values for spike length and
yield of grains per plant. The variety Mario significantly suppressed all
the test parents in number of spikes per plant, spike length and total
plant weight and gave the second highest value of number of spikelets
per spike and 1000-kernel weight per plant the variety. City straws
shawed the highest values in number of kernels per spike, 1000-kernel
weight and yield of grains per plant. It gave the second highest value

of total plant weight.

Hybrids mean squares were highly significant for all characters
(Table 7). The mean performances of the tested 15 hybrids are found
in Table ( 8 ). The mean values were significantly higher than the
parental means for all the studied characters except heading date.

Heterosis, which expressed as the percentage deviation of F,
mean performance from the better parent average value, for all the
studied characters are found in Table (9'). Average values of heterosis
were estimated for the studied Heading date, plant height, number of
tillers, number of spikes per plant,number of spikelets per spike, 1000-
kernel weight, total plant weight and yield grains per plant.
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Number of days to heading showed that the hybrids tended to
be near the earliness. Earliness is needed in Egypt in order to escape
from some fungal diseases like rusts. Most of ;he hybrids reached
heading earlier than their parental means. For this character eight
hybrids, i.e P, x P,, p, x P;, P, x P,, P, x P; and P, x Py revealed
significantly negative heterosis is comparison to better parent and
ranged from -1.13 to - 5.89 for the cross P, x P; and P, x P,
respectively (Table 7). These results should be of great importance if
the other characters like quantity and quality characters are superior.
These results agreed with Attia (1972), Bitzer and Fu (1972), Mani and
Rao (1977) El-Shamarka (1980) and Hamada (1993}

The crosses P, xP,, P, xP;, P, x P, and P, x P; were the earliest
headings ones. Consequently, parents like Giza 157, Hatry and

Floranae has the ability to transfer earliness to their offsprings.

All hybrids except P, x P, showed significant positive heterotic
effects, for plant height in a range of 0.457 to 7.17% for P, x P, and P,
P, respectively. These results revealed that Giza 157 and pavon could
transfer tallness to their offspring. These results were in agreement with
Abd-El-Halim (1974) Ageez(1976) and El-Shamarka(1980) Mahdy(1986),
Younis et al.(1988),Tamam (1989),Alkadoussi (1991) and Hamada
(1993).
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Only one negative heterotic effect value was recorded in cross P,
x P,. Actually, tall wheat hybrids were not recommended since it
should be susceptible to lodging especially after the use of irrigation
and heavy application of fertilizeis. Therefore, the most interesting

hybrids showed be of short style {Johanson and Schmid:, 1968).

For tillering ability, the data showed that the hybrids tend to be
of less tillering ability in comparison to their better parents. For this
character eleven hybrids, i.e P, xP;, P, xP,,P, xP,, P, xP,, P, x P5, x
P, xP,P,xP, P, xP,, P, xP,, P, x P, and P; x P,. These results
revealed that the less tillering ability parents could tend to transfer this

character to their, F, hybrids.

Only four positive heterotic effects were recorded in crosses; P,
xP,, P, x P, P, x P, and P, x P,. These results indicated that the
sharing better parents in such crosses could transfer higher tillering
ability to their offsprings, Hammada (1993).

Concerning spikes number per plant, the five crosses P, xP,, P,
xP;, P, xP, ,P, xP; and P; x P, exhibited significant positive heterotic
effects (from 5.19 to 16.48%). Whereas, the ten hybrids P, xP,, P, x P;,
P,xP, P, xP, P, xP, P, xP;, P, xP,, P, xP,, P, x P, and P, x P,
showed significant negative heterotic effects as compared to the high
number of spikes/plant parent (from - 3.78% to -23.35%). Positive
heterotic effects relative to the better parent were also found by Xu
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(1988), Mady (1988), Alkadoussi and Hassan (1991) and Hamada
(1993).

Crosses involving P, and P, tended to have higher spikes

number, while the crosses involving P, and P, showed the reverse.

For spike length per plant character, all crosses; 1x2, 1x3, 1x4,
1x5, 1x6, 2x3, 2x4, 2x5, 2x6, 3x4, 3x5, 3x6, 4x5, 4x6 and 5x6 exhibited
significant negative heterotic effect as compared to the longer parent
(-0.79 to - 33.62). Significant positive heterosis relative to better parent
were recorded by Awmia, 1972; El-Shamarka (1980), Mitkess;, 19681,
Mosaad et al., Alkadoussi and Hassan (1991) and Hamada (1993).

Concerning number of spikelets per spike, the four hybrids 1x3,
2x3, 2x6 and 3x6 revealed significant positive heterosis relative to
better parent. The values ranged from 1.14 to 2.44. While the rest of
hybrids showed significant negative heterosis i.e 1x2, 1x4, 1x5, 1x6,
2x4, 2x5, 3x4, 3x5, 4x6 and 5x6 ranging from -0.71 to - 17.60
comparing to the better parents. Abd-El-Halim (1974) recorded that
number of spikelets pe spike gave lower hybrid vigour. While Mitkess
(1981) found significant negative heterosis for number of spikelets per
spike. -

The hybrids 1x2, 1x4, 1x6, 2x6 and 3x6 showed significant
positive heterotic effect concerning number of kernels per spike. Abd-
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El-Halim (1974), Mitkees (1981) and Hamada (1993) obtained similar

results.

While the hybrids, P, xP;, P, xP,, P, xP;, P, x P, P, x P, P, x
P, P, xP, P, x P, and P, x P, showed significant negative heterosis
ranged from - 13.16 to - 0.04% (Table 10). Many investigators revealed
that F, hybrids equal or significantly have negative heterotic effects

(Winder and Lebscok, 1973 and Mani and Rao, 1977).

The data of 1000-kernel weight per plant showed that four
crosses have significant positive heterotic effects comparing to the
better parent value. These crosses are P, x P,, P* xP; ,P, x P, and P,
x P, and with the positive values ranged from 8.08% to 16.42%.
Adversely, the other crosses expressed liegative heterois in a range of
-25.22% to -0.62%. The positive heterosis relative to better parent was
also recorded by Winder and Lebscok (1973), Abd-El-Halim (1974),
Karrar (1981), Mitkees (1981), Bhatti et al. (1982), Mahdy (1988), Xu
(1988), Younis 1988, Alkaddoussi and Hassan (1991) and Hamada
(1992).

For total plant weight, all F, crosses showed significant negative
heterotic effects in a range of -32.11 to -6.38 for P; x P, and P, x P,
comparing to their better parents, Tamam (1989) and Hamada (1993).
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Four hybrids significantly over yielded their better parents with
5.30% to 29.23%. The crosses are P, xP,, P, xP,, P, x P; and P, x P,.
These hybrids showed heterosis for one or more of characters
contributing yield. Positive heterosis for better yiclding parents were
reported by Arsia (1972), Bitzer and Fu (1972), Winder and Lebsock
(1973), Abd-El-Halim (1974). Ageez (1976). Eisea (1976}, Mani and Rao
(1977), Gillet al. (1979), El-Shamarka (1980), Karrar (1980), Bhatti et
al. (1982), Singh et al. (1984), Gawtam and Jain (1985), Sharma et al.
(1986) and Redhu et al. (1987), the other hybrids showed negative
heterotic effects in a range of - 53.20 to -0.68 in P, x P, , P, x P, and
P, x P,. These hybrids are P, x P, P, xP,, P, x P;, P, x Py, P; x P, P,
x P, P* x P,. Similar results were reported by Dhonuskshe and Rao
(1979), El-Khateeb (1990), Xu (1988), Younis et al. (1988), Hendawy
(1989) and Hamada (1993).

II. Combining ability:

Analysis of variance for combining ability (Table 8) revealed that
mean squares due to General and specific combining ability were
significantly detected forall characters. High ratios which exceeded the
unity were obtained for all characters, revealing that the great part of
the total genetic variability resulted from additive and additive x additive

types of gene action.
In self pollinated crops such wheat, the main goal for breeding

46




wheat is to determine and isolate the parental combinations that are
likely to produce desirable homozygous  segregates. In this
investigation, the additive genetic variance which 1is superior for most
studied characiers may be exploited for improvement of these

characters through conventional breeding procedures.

I1.1 General combining ability effects:

Estimates of general combining ability effects (g”,) for parents in
each character are found in Table ( 11 ). General combining ability
effects forparents estimated herein showed significant diffcrences from
zero in many characters (Table 12). Negative values are considered
very important especially for heading date to escape from rust diseases
and high temperature at late season. For plant height character,
shortness is needed to avoid lodging and high nitrogen response.
Positive values would be of great interest for most characters especially

yield and yield components.

For heading date, Pavon, Giza 157, city straws and Mario
showed significantly negative general combining ability revealing that
these parents could be considered as good combiners for earliness.
Pavon had larger value which differed significantly from the

corresponding values in the other parents.
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Mario, Pavon and Giza 157 showed significant negative general
combining ability effects for plant height suggesting the possibility of
using these variet"@ s to release short varieties. Hatry, floranae and
city straws showed positive values in which breeding for tallness 1is

more likely.

For number of tillers per plant, floranae, Hatry and Mario showed
significant positive general ability effect for high tillering ability.
Negative values were detected by Pavon and Giza 157 for number of

tiflers per plant.

Mario and Hatry show d significant positive genmeral combining
ability effect for large number of spikes per plant. Therefore, these

parents could be used for breeding for increased spikes per plant.

Mario, Pavon and city straws showed significantly positive
general combining ability effects for spike length while Hatry, floranae
and Giza 157 produce short spikes.

Mario, Giza 157, Pavon and City straws. showed significant
positive general combining ability effects for number of spikelets per
spike, Whereas Hatry and Floranae showed significantly negative

general combining ability effects for the same character.
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Giza 157, Mario and City straws revealed that highly positive
significance for number of kernels per spikes meanwhile negative
general combining ability effects were detected for Hatry, Floranae and

Pavon.

For 1000-kernel weight, significant positive effects were obtained
for City straws, Mario and Giza 157. The three parents were considered

as the best combiners for heavy kernel weight.

Mario, Giza 157 and City straws showed significantly positive
general combining ability for total plant weight. The other parents

showed significantly negative general combining ability.

Mario, City straws, Pavon and Giza 157 seemed to be good
combiners for grain yield per plant. Mario and City straws 3.354 and
3.169 showed the highest effect for combining ability while floranae
appeared to be the lowest combinor (-4.261).

Grain and other yield components were much judged by general
combining ability effects as mentioned by Bhart (1971), Winder and
Lebsock (1973), Abd-El-Halim (1974), Ageez (1976), Eisea (1976), Mani
and Rao (1977), Khalil et al. (1979), El-Shamarka (1980), Mitkees
(1981), and Sharma et al. (1986). On the other hand Abd-El-Halim (1974)
and Sharma e al. (1986) recorded insignificant generﬁ combining ability

effects for number of spikes per plant, spike length and grain yield.
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It can be concluded that the parent which had high general
combining ability effects for grain yield may show the same effect for
one or more of the characters contributing to grain yield. For instance,
Mario, City straws and Giza 157 exhibited the highest positive effects
for grain yield and number of spikelets per spike, number of kernels
per spike, 1000-kernel weight and total plant weight. These results in
agreements with those concluded by Eisea (1976), El-Shamarka (1980),
Yadav et al. (1987), Zubair et al. (1987), Bhullar et al. (1988) Kasium
and Mubarak (1989), Shripol and Singh (1990) Alkaddoussi and
Hassan (1991), Ikram and Tanach (1991), Salem and Hassan (1991)
and Hamada (1993). '

I1.2. Specific combining ability effects;

Estimates of specific combining ability effects are found in Table
(10).For heading date character, eight combinations showed
significantly negative combining ability effects. The crosses P, x P,, P,
xP, ,P, xP; and P, x P, had the lowest values revealing that they are
the best populations for selection for earliness. Moreover, estimates of
specific combining ability were significantly and positively correlated
with heterosis (0.729), Table (11), revealing the importance of non-
additive genetic action and the ability to search for heterosis through
highly specific combining ability crosses. These results agreed with the
value of 16.97 for GCA/SCA ratio, (Table 8) which indicates the

prevalence of additive gene action but not omitting the importance of
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non-additive type. General and specific combining ability effects were
revealed by Bhant (1971), Hamma (1973), Ageez (1976), Barakat and
Aksel (1976), Mani and Rao (1977). The utilizing of both types in number

of crosses ‘would promise successful production of early lines or hybrids.

Three hybrids showed significantly negative specific combining
ability effects for plant height. on other hand, eight hybrids showed
significant positive effects. The positive effects agreed mostly with the
respective heterotic effects, estimated before, and the significant
correlation between estimates showing the importance of non-additive
genetic action (Table 11). While the negative effects might be resulted
from additive genes with minor effects that could not produce heterosis
toward shortness. The value 6.34 of GCA/SCA ratio revealed that non-
additive genetic action operating in this trait is less important than the
additive type. Attia (1972), Abd El-Halim '(1974), Mani and Rao (1977),
Khalilet al. (1979), Karrar(1980) and Mitkess (1981) showed that most
of the genetic variability to general combining ability i.e additive effects.
However this results explained the possibility of obtaining either short
or tall varieties through utilizing the non-additive effects (those
expressed in heterosis), it may be moré successful to breed for them

by utilizing suitable combiners.
Regarding the tillering ability per plant, Specific combining ability
with significant positive values were recorded in three crosses; P, x P,

P, x P, and P, x P,, (Table 10). It showed positive correlation with
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heterosis (Table 11). These results reveal the importance of specific
combining ability in determination of heterosis, which is based on non-

additive gene action.

Concerning yield components, significantly positive specific
combining ability effects were found in five, one, two, six and three
crosses, for number of spikes per plant, spike length, number of
spikelets per spike, number of kernels per spike and 100 kernel weight
per plant, respectively (Table 10). All values revealed positive
correlation with heterosis; 0.818, 0.804, 0.950, 0.863 and 0.718,
respectively (Table 11). The results explained the importance of
specific combining ability in determination of heterosis, which is
depend on also non-additive gene action. Weight of 1000 kernels per
plant seemed to be the least efficient indicator which may attributed to
higher environmental effects. Number of kernels per spike and its
related characters; number of spikes per plant, spike length and
number of spikelets per spike is more effective through selection
criteria for increased yield. The crosses P, xP,, P, xP;, P, x P, P; x P,
and P; x P, showed significant specific combining ability effects for at
least two of yield components and mostly for total yield per pant. P, x
P,, P, x P, and P; x P, showed also positive heterosis in two of yield
components and in total grain yield per plant except Py x P,. This
indicate that specific combining ability may be used as an indicator for
heterosis. Bhatt (1971), Abd-El-Halim (1974), Mani and Rao (1977),
Karrar (1980), Mitkees (1981) Ranvir-singh et al. (1983) and Maloo
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(1987) found that both general and specific combining ability effects

for yield components, being mostly due to general effects.

Total plant weight showed significant specific combiuing abiiky
in three crosses; P, x Py, P, x P, and P; x P,. Correlation between
heterosis and specific combining ability values was (0.952), Table (11),

also revealed the importance of non-additive effects for heterosis in this

trait.

Concerning the grain yield, five crosses Showed significantly
positive specific combining ability effects Table (10). Three crosses of
them showed significantly positive heterosis, revealing the importance
of non-additive gene action for heterosis expression. Correlation
between specific combining ability and heterosis (0.928) are found in
table (11) ensured this explanation Crosses P, xP,, P, xP, and P, x P
had the highest values of specific combining ability, to be useful in
establishment of hybrid varieties. However, hybrids with high specific
combining ability effects in grain yield seemed no to had it for other
components, but correlation study showed positive relationship
between heterosis or specific combining ability values of grain yield per
plant and any value of the other compbncnts. Tt was found that a
strong relationship between grain yield and 1000—kenne1 weight per
plant and number of kernels per spike or its related characters, but the
relationship was weak with spike number per plant Table (12). So, we
can utilize heterosis or specific combining ability effects of the firsttwo
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components to exhibit high heterosis or specific combining in grain
yield. Bharr (1971), Walton (1971), Winder and Lebsock (1973) showed

that the main part of the total genetic variance for grain yield was due

to additive effect; i.e genera: coi.ining abilily.

1V Correlation _coefficients:

Parents and F, hybrids meon values were used to get simple
correlating coefficients among daye to heading, plant height number
of tillers per plant spike length, number of spikes 'per plant, number of
spikelets per spike, number of kerncls per spike, 1000-kernel weight,
total plant weight and grain yield. The values estimated at three parts:
phenotypic(rp), genotypic (rg) and environmental (re), (Table 12).

It was found that phenotypic and genotypic correlation
coefficients were higher than the environmental ones indicating that the
expression of these characters depends on the genetic constitution

with little or neglected environmental effects.

Moreover, genotypic correlation values were higher than the
phenotypic correlation values in all cases. Also, it was found that both
types were similar in signs, indicating that significant phenotypic
correlations were mainly due to genetic causes. Karar (1980) supported

this result.
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Heading date showed significantly negative correlation with spike
length per plant, spikelets number per spike, grain number per spike,
1000 kernel weight per plant and grain yield per plant at both
genotypic and phenotypic levels. ou ihe other aad it showed
significantly positive correlation with spike number per plant and
tillering ability per plant. Fondhawa and Gill (1978), Karrar(1980), Nada
et al. (1980) and El-Shouny et al. (1987) revealed that heading date
was a negative correlation with grain yield. This indicated that, it is

difficult to obtain high yieciding genotypes with early heading.

There is positive significant correlation between plant height and
tillering ability per plant and heading date. Significantly negative
correlation was detected between plant height and each of spike
length, spikelets number, grain number per plant, 1000 kennel weight
per plant, total plant weight and grain yield per plant. No significant
variation could be detected between plant height and spike number per
plant. This indicates that the possibility of breeding high yielding
varieties with either tall or short stems. Fatsra and Paroda (1980),
Nanda et al. (1980) and El-Showy et al. 1987 showed positive
correlation with grain yield and one or more of its components, while

Karrar (1980) found negative correlations.
Significantly, positive correlations were found between spike
length and each of grain number per spike, spikelets number per

spike, 1000-kernel weight, total plant weight, and grain yield per plant
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Negative correlations were detected between spike length and tillering
number per plant, heading date and planting height. No significant
relation was observed between spike length per plant and spike
- number per plant. So, selection for long spikc may result ip L..icased
grain yield through increasing number of kernels per spike with

significant effect on 1000-kernel height.

Non-significant positive phenotypic and génotypic correlations
was found between number of spikes per plant and spike length per
plant, grain number per plant, tillering ability per plant, 1000 kernel
weight/plant, total plant weight, heading date and plant height. Non-
significant negative correlation was found between spike number per
plant and grain yield per plant and spikelets number per plant. This
revealed that increased number of spikes per plant was associated with
increase of kernels per spike and 1000 kernel weight per plant. Similar
results were observed by Nanda et al. (1980), Cammack (1984), El-
Shouny et al. (1937) and El-Khatib (1990).

Significant positive phenotypic and genotyp.ic correlations were
obtained between number of spikelets per spike and each of spike
length , grain yield per plant, 1000-kernel wight , total plant weight and
grain yield per plant. Significant negative phenotypic and genotypic
correlations were observed between spikelets number and heading
date, plant height, tillering ability and spike number per plant. These
results were supported by the findings obtained by Gupta et al. (1989),
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El-Shouny et al. (1987) and El-Khatib (1990).

Concerning number of kernels per spike, significant positive
correlations were detectcd with each of spike numbcr per plant, spike
length..per plant, 1000 kernel weight per plant, total plar: weight and
the grain yield per plant. Significant negative correlativns swere found
vetween:. number of kernels per spike and heading date, piant height
and tillering ability. Similar results were detected by Karrar (1950),
Randhawa and Gill (1980), Sip et al. (1980), Cammack (1984), El-

Shouny et al. (1987) and El-Khatib (1990).

Significant positive correlations at genotypic and phenotypic
levels were found between 1000-kernel weight per plant and number
of spikes per plant, spike length spikelets number per spike, grain
number per spike, total plant yield and grain yield per plant. Significant
negative correlations were detected between (1000-kernel weight and
heading date, plant height and tillering ability. Similar results were
obtained by Gupra et al. (1979), Karrar (1980), and EI-Khatib (1990).

Concerning Total plant weight exhibits significant positive
correlation with number of spikes per plant, spike length, spikelets
number per spike, grain number per plant, 1000 kernel weight per
‘plant and grain yield per plant. The other characters showed negative
correlations with the total plant weight.
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Significant positive phenotypic and genotypic correlations
coefficients were detected between grain yield per plant and each of
spike length per plant, spikelets number per plant, grain number of

plant, 1000 kernel weight p~r plant and total ¢’=' -weigh!.

:Therefore, selection for higher yield abiliiy -~ e attained

- - through one or more of the following characters (&/-:.itit: (1990).
Spike length, number of spikes per plant, number of spikelets per

spike and number of kernel per spike. Table (11): Correlations

between specific combining ability and better parent heterosis.
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Table (11): Correlations between specific combining ability and better

parent heterosis.

Character r
i. Heading 0.729
2. Plant height 0.508

3. No. of tillers per plant (.485

4. No of spikes per plant 0.818
5. Spike length per plant 0.804
6. No. of spikelets per spike  0.950
7. No. of kernels per spike 0.863

8. 1000 kernel weight 0.718
9. Total plant weight 0.952
10. Yield per plant 0.928

** and * : Significantly different at probability level of 0.05 and 0.01, respectively.

59




*AtaAT13109dsax ‘10°0 pue G0°0 3® TRAST A3TTTqeqord je paIaFITp AT3uedTITUDTS : 4 PUR x»

v9z° 0~
8¢9°0

iv9°0

LeT"0 2Z20°0
0TS°0 £ve o
L1670 9vE"0
000°0 98¢2°0~| £¥0°0~

IydTaM
jueld Tejol

ybtoam
TaUa3X-0001

LYL"0 ¥86°0 1A A DY d/sTauaxoy
86L'0 | €65°0 | 96G6°0 J0 Iaquny
660°0 000°0 000°0 go0°"0

69L°0 €£9°0 8¥E€"0 299°0 s3arsytds

SLLO 8€9°0 £EGe’0 SL9°0
9v1°0 ¥91°0 00¢Z°0 0v¥0°0-; 000°0
Z285°0 ¥9s°0 995°0 SLETD £09°0
¥6S5°0 9LS°0 BLS O 06t 0 5¢9°0
£80°0-| L¥Y0°0-| VEE"O-| G¥0°0-| 000°0 2500
160°0-| 2S2°0 902°0 68270 GTT°0-] 8800
160°0-1 66270 S12°0 L6620 LTT'0-| 68070
9L0°0-| GSZ°0 | LTO"O LET"O oLt 0 SZ1°0~| 9¢0°0
8ELE'0-| 2LC O 8G0°0-] G0£°0-| 8ZV°0-| 08T 0-| CET'O
s¥e-0-! 55z°0-{ 090°0~| TTEC°O0-} 9€¥°O0~| LIT O-) GET'O
090°0 T101°0 or1°0 G90°0-1 T0Z2°0 £eZ"0 000°0 920°0
29.°0-}) T1G69°0-| £82°0-| 9€G°0~| ¥9L'0-| $99°0~| TOT"O eI19°0
69,°0-| £€69°0-| 062°0-| ¥¥5°"O0-| 2Z2LL'0-| ¥89°0-} TOT"O 929°0
000°0 £L0°0 220’0 GL1°0 000°0 102°0~j 9¥0°0-] 9S0°0 ZET 0~
£9G6°0-| 9GT°0=| £9%°0-| vLv 0-| 06V 0~} 9ZV 0-| ETTO L0oL"0 9¥9'0

0L5°0-| LGgT-0~| 89V'0-| ¥8V 0-| G6V°0-| ¥vEVP O-| STIT°O £CL*0 089°0

Jo zaqunpy

yzbust axrds

d/sa3yt1ds
Jo Iaqunp

SIBTITL
Jo aaqunpy

Iybtsy 3juerd

CARVUARKUAROUAROARUARNOAKUOLMLMKDAR

v4BY dUTpPesH

1d xad| 3ybrom| 3ybtsm|-ds iad axtds/ wo juetd/ sIaT1 yb sediyouan
suteab quetd| Teuiay|siouxsy|1a)Tds |yabuer (saTds |-TL 3O -T12H
pPIaTa Te310d 000t JO "ON|JO °"ON a3tds |Jo ‘*ON |JoqunN uerd sIojoeIey)d

-g @70vJIRYD paipniys ayjy ol
JUSTOTIIP0D UCTIRTSIX0D (Ip) [piuswuolTAuz pue (1d) oTdijousyd ’(19) osrdhjouss :(z1) 31d9elL

60




Summary

The aim of this research is to study the heteresis, combining ability and
correlations for yield and its components beside heading date,plant height and
tillering ability in wheat. In tis »:udy, sex parental genotypes from diffzrent origins
were used as the following:

1. Giza 157 2. Pavon * 3.City straws

4. Hatry 5. Floranae 6.Mario

The above-mentioned genotypes were used in a diallel cross during 1989/1990
and 1990/1991 seasons at the agricultural research station ,Moshtohor.

Hybrid vigour were estimated as a percentage of F1 deviation in comparison
to the better parent. General and specific combining ability were estimated
according to "Griffing" in addition to Phenotypic, Genotypic and environmental
correlation coefficients.

Results can summarized as the following :-

1. Means:

Pavon was the best genotype for heading date, and had the lowest number
of tillers, spikelets number , grain number per spike and the total plant weight.

On the other hand, Hatry was the latest one for the heading date and the
largest in plant height and had the lowest number of 1000 kernel weight.

Floranae had a good tillering ability, and less spike length and less grain yield
per plant.

City straws was the best one for 1000 kernel weight and for the grain number
per spike beside the grain yield per plant.

Giza 157 was the best for number of spikelets per spike and to some extent
in grain number per spike and grain yield per plant.
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Mario was found te be the biggest for spike number per plant, spike length
and the total plant weight,
2. Heterosis:

Heterosis was app-arad in some crosses in o range from -1.13 % to 5.89 % for
heading date and from ¢.46 to 7.17 % for plant height and from 7.96 to 12.55 % for
number of tillers per plant and from 5.19 to 16.48 % for spike number per plant
and it showed negative heterosis in case of spike length. From 1.14 to 2.44 were
observed for spikelets number per spike and from 8.08 to 16.42 % for the 1000-
kernel weight per plant and from 5.30 te 29.23 % for grain yield per plant.

3. Combining ability:-

The best varieties for general combining ability were:-
Pavon, Giza 157, City Straws and Mario for Flowering Date.
Mario, Pavon, Giza 157 for Shorter for stem.

Hatry, Floranae and City Straws for 1000- kernel weight.
City Strawes, Giza 157 and Mario for the Yield weight per parent.

All the studied characters showed highly significant specific combining ability
either in Positive or in negative change. The correlation between hybrid vigour and
Specific combining ability showed highly positive significant differences for all the
studied characters which revealed the superior effect for gene action for hybrid
vigour and specific combining ability.
4.Correlation:

The correlation results revealed the following :-

Flowering date showed significantly negative genotypic . and phenotypic
correlation with the plant yield, Spike length , Kernel Number. Number of spikelets
per spike, 1000- Kernel weight and the total plant weight. It revealed significantly

positive genotypic and phenotypic correlation with spike number , Tillering ability

62




and plant height,

Plant height revealed significantly negative genotypic and
phenotypic correlation with yield , Spike length, kernel number, Spikelets number
per spike, 1000- kernel weight and the total plant weight. At the sametime, it
showed positively significant and genotypic and phenotypic correlation with spike
length, tillering ability and Flowering date.

Tillering ability character revealed that significantly negative

genotypic abd phenotypic correlation with yield , Spike length, Kernel number,

Spikeletes number and the plant weight and at the sametime , it showed non-
‘significant negative genotypic and phenotypic correlation for 1000- kernel weight.
It showed also significant positive genotypic and phenotypic correlation toward
the flowering date and plant height .

Number of spikes per plant revealed significant positive genotypic
and phenotypic correlation with number of spikeletes and non- significant
with yield It showed significantly positive genotypic and phenotypic correlation with
number of tillering per plant, 1000 - kernel weight, total plant weight , flowering
date and plant height and non - significant with the spike length.
The Spike length character showed significantly negative genotypic and phenotypic
correlation with tillering ability, Flowering date and plant height. It showed non -
significant  correlation with the‘ number of spikes per plant. IT revealed also

significantly positive genotypic and combining ability.
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